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. /I 1 

[Title of Invention] Encased particle substance and its 
production method 

- /2 

[Scope of Patent Claims] 

[Claim 1] It is an encased particle substance whose content 
is encased by a wrapper. The encased particle substance is 
characterized in that the crystalline precipitate is 
discharged to at least one part of the external surface of 
the wrapper. 

[Claim 2] In the encased particle substance stated in Claim 
1, the encased particle substance is characterized in that 
the wrapper is in a container form or film form. 

[Claim 3] This is the production method of the encased 
particle substance whose content is encased by a wrapper. 
This production method of the encased particle substance is 
characterized in that the aforementioned crystalline 
precipitate that originates from the water soluble 
substance is discharged to at least one part of the 
external surface of the aforementioned wrapper. 



1 the numbers in the margin indicate pagination in foreign text 



[Detailed explanation of the invention] 
[0001] 

[Technology .field relating to the invention] The invention 
pertains to the encased particle substance and its 
production method used for different fields like for 
medicine product, external use medicine product, cosmetic 
product, performance food product, health food product and 
general food product . 

[0002] 

[Prior Art] The examples of the conventional particle 
substance produced in the fields like for medical supplies, 
external use medical supplies, cosmetic product, 
performance food product, health food produce and general 
food product are capsules, tablets, pills, granules, 
capsule stuffed bath agent, capsule stuffed cosmetic; candy 
like fruit tablet, sugar coated candy, candy, caramel, gum, 
food granule and punched tablet food' product . The 
aforementioned particle substance is covered with a 
protective film on the surface to prevent properties change 
like oxidation, deterioration, moisture absorption, 
solubility and softening. Since it can be handled easily, 
it is introduced into a container like a capsule or these 
surfaces are covered by the protective film, that is, it is 
maintained in the wrapper. 
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[0003] However, the materials in the wrapper used for 
wrapping the contents are the aforementioned capsule and 
protective film, the basic agent is normal gelatin but this 
basic agent is tasteless. Therefore, when wrapping the 
medicine for oral administration, the medicine for external 
use, the health food product, the fruit, etc., the offer is 
to provide taste and flavoring to the aforementioned 
wrapper material so it can be eaten easily and swallow 
easily. For example, as disclosed in Patent Publication 61- 
58537, sweetener is added to the solution of the wrapper 
material and the tasty beverage extract taste imparting 
components are added such as coffee, the method for 
producing the soft capsule was disclosed. 

[0004] However, the drawback is that the capsule produced 
with the aforementioned method cannot provide 
instantaneously the flavoring and cooling sensation that 
accompanied the taste of the taste imparting component 
contained in the mouth. The reasoning is that it was in a 
gelatin gel, the molecules in the taste imparting component 
were made up of the gelatin molecules (base agent) . That 
is, they were enclosed inside the gelatin network (net 
structure) . Almost none of them discharged to the 
exterior . 
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[0005] Also, since the external top surface of the wrapper 
was exposed to the normal atmosphere, during storage, the 
properties changed over time affected by the external 
environments like the temperature, the humidity and 
pressure, they turned into blocks easily, adhered to each 
other. The problem is the particles cannot be taken 
orally. 

[0006] To prevent the properties change, the offer was to 
add additives like coating with wax, calcium containing 
substance, enzymes such as tranglutaminase, mannitol, 
silicon resin, propylene glycol, emulsion agent, 
cornstarch, and a mixture of cellulose and starch. However, 
almost no effect was observed. Also, there were other 
problems during practical application. 
[0007] In addition, the desire to obtain a particle 
substance with good external appearance so it appeals to 
the consumers . 
[0008] 

[The problems resolved by the invention] The purpose of the 
invention is to focus on the conventional problems as 
described above and offer a encased particle substance and 
its production method so it can be swallowed easily, broken 
down physically by the teeth and the taste can be tasted 
instantaneously without dissolving. Also, the invention 
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offers an encased particle substance and its production 
method so it is difficult for the particles to adhere over 
time and is suitable for any application. In addition, the 
invention offers the encased particle substance having good 
appearance and its production method. 
[0009] 

[Means for resolving the problems] To achieve this purpose, 
the invention of Claim 1 is the encased particle substance 
whose content is encased by a wrapper. The encased particle 
substance is characterized in that the crystalline 
precipitate is discharged to at least one of the external 
surface of the wrapper. 

[0010] The invention of Claim 2 is a encased particle 
substance of the encased particle substance stated in Claim 
1, the encased particle substance is characterized in that 
the wrapper is in a container form or film form. 

[0011] The invention of Claim 3 is the production method of 
the encased particle substance whose content is encased by 
a wrapper. This production method of the encased particle 
substance is characterized in that the aforementioned 
crystalline precipitate that originates from the water 
soluble substance is discharged to at least one of the 
external surfaces of the aforementioned wrapper. 
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[0012] 

[State of implementing the invention] The constitution of 
the encased particle substance of the invention" is divided' 
into the contents to be encased and the wrapper, this is 
explained below. 

(Contents) The substances in the encased contents are 
medical supplies, external use medical supplies, cosmetic 
product, performance food product, health food produce and 
general food product in capsules, tablets, pills, granules, 
agent, capsule stuffed bath agent, capsule stuffed 
cosmetic; fruit like fruit tablet, sugar coated fruit, 
candy, caramel, fruit granules food product and punched 
fruit product. It is preferred that they are in the liquid 
form at normal temperature and, in the semi -sol id form 
(paste from) in the solid form like tablet. In addition, it 
is in the powder form or particle form. Also, it is in the 
gas form like air and oxygen. In addition, it is encased in 
multi -layers . Furthermore, when it is in the semi-solid 
form, solid form, particle form, it is molded using a 
molding machine such as a commercial particle machine, 
granulating machine and sugar coating machine (for example 
Revolpan) . 
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[0013] (Wrapper) 
Components in the wrapper 

An example of the base agent forming the wrapper is not 
particularly limited but these can be used, gelatin, agar- 
agar, alginic acid, caraginan, pectin, curdlan, jelan gum, 
amilopectin, cellulose, chitin, dextrin, polysaccharide 
like soluble starch. Also, the example of the additive is 
glycerin, sorbitol, mannitol, shellac, silicon resin, the 
molding agent typically represented in the oil, stabilizing 
agent, maintaining agent, coloring agent and mold 
separating agent, a suitable proportion is combined. In 
addition, suitable proportion of the coloring agent and 
fragrance are combined. 

[0014] The crystalline precipitate exposed to the external 
surface of the wrapper 

This precipitate originated from the crystalline water 
soluble substance. The example of the type of precipitate 
is not particularly limited but sugar alcohol like 
sorbitol, xylitol, mannitol, erythritol, maltitol and 
lactol; the monosaccharide like alabinose, xylose, glucose, 
lactose, galactose and manose; bi-saccharide like maltose, 
trehalose, neotrehalose , sucrose, etc; tri- saccharide like 
raffinose, ciaryl lactose, fucoshil lactose; sucro oligo 
saccharide such as malto oligo saccharide, fructo oligo 



8 



saccharide, galacto oligo saccharide and balatinbse; oligo 
saccharide (minimum sugar type) such xylo oligo saccharide, 
fusma oligo saccharide, agar- agar oligo saccharide, 
tamarind oligo saccharide, chitosan oligo saccharide and; 
amino acid such as glutamic acid, asparadinic acid, 
glycine, cistein, cistin, methionin and its salt and oligo 
peptide like glutathione. In addition, the sweetening 
substance, the salty substance, amino acid or nucleic acid 
flavoring substance and bitter substance like caffeine, 
tart flavoring like tannin and acidic flavoring substance. 
Furthermore, it is preferred that more than 2 types are 
contained. 

[0015] It is preferred that the precipitate is discharged 
out into at least one part of the external surfaces of the 
wrapper. That is, the whole external surface of the wrapper 
does not have to be covered by the precipitate. Also, it is 
preferred a part of it exists in the state that is 
completely buried in the wrapper. That is, it is preferred 
that the precipitate is discharged out uniformly and 
similarly as the fine crystals to the external surface of 
the wrapper. 

[0016] The suitable range of the weight ratio of the 
precipitate and surplus part excluding the precipitate in 
the wrapper is different depending on the type of 
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precipitate. For example, according to the experiment 
implemented by the inventor, for the case of the 
precipitate xylitol, it is preferred that xylitol: surplus 
part = 40 - 200: 130. It is clear that it is most preferred 
when xylitol: surplus part = 80 - 160 : 130. In contrast to 
this, when the precipitate is caffeine, caffeine : surplus 
part =2-50 : 130 is preferred but it is clear that it is 
most preferred when caffeine : surplus part 4-20: 130. 
[0017] Also, the suitable range of the aforementioned 
weight ratio fluctuates due to the discharge conditions of 
the precipitate discharging to the external surface of the 
wrapper.. Furthermore, it is preferred to be in the range 
that does not affect the maintenance property and the break 
up property required for the contents to be released from 
the wrapper. 

[0018] The state of the wrapper is preferred to be in the 
particle state. For example, it is in the container form 
like in a soft capsule, hard capsule, seamless capsule and 
microcapsule. It is preferred that the film state is 
implemented over the entire surface of the particle and 
tablet . 

[0019] The production method of the encased particle 
substance pertaining to the invention is explained. The 
wrapper molding material is used in the liquid state. 
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Furthermore, the water soluble crystalline substance is 
dissolved in this. Normally, a hot solution is used. When 
the wrapper state is in the soft capsule and seamless 
capsule, a commercial soft capsule filling machine and a 
seamless capsule filling machine are used. The molding is 
performed at the same time with the filling of the 
contents. When the state of the wrapper is in the hard 
capsule, after the wrapper of the container state is 
molded, the contents are introduced. Also, when the state 
of the wrapper is a film, the surface of the contents in 
the solid form is covered by immersion and lifting up, 
dropping down and suction. 

[0020] After the capsule molding and the cover are 
implemented, the wrapper molding material in the liquid 
form is solidified and dried. The solidification is 
advanced by gel forming. In this case, the gel formation is 
generated mainly by forced cooling and it is preferred that 
it is performed by using the reaction with enzyme and 
reaction with salt such as calcium, potassium and 
magnesium. By reducing the solubility that accompanies the 
cooling of the molding material of the wrapper in the 
liquid form, the water soluble crystalline substance moves 
to the external surface side of the wrapper which 
solidified from the solution. 
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[0021] Then, the solidified wrapper is dried. The drying is 
performed by repeating the solidification process by hot 
air. When the solidification ends after the drying by hot 
air, the water soluble crystalline substance is 
precipitated by this drying process, the precipitate is 
discharged out to the external surface. 

[0022] Furthermore, in this drying process, it is preferred 
that the environment is in a high humidity (additional 
humidity), atmosphere. For increasing the humidity level in 
the air that contacts the external surface of the wrapper, 
moisture is absorbed into the external surface and the 
water molecule cannot immersed into the film easily. On the 
other hand, the water soluble crystalline substance 
dissolving in the wrapper is dissolved in that water 
molecules and pulled into the water molecules absorbing 
into the external surface. That result is that the water 
soluble layer in the water soluble crystalline substance at 
the external surface is laminated. When this is dried, a 
lot of the precipitate discharged out to the external 
surface. Thus, the drying process and the process by high 
humidity atmosphere are repeated. Then, the precipitate 
covers the top of the external surface uniformly without 
gaps . 

/4 
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[0023] The state of implementing the invention is discussed 
but the specific constitution is not limited to this 
implementation state. Modification of the design within the 
range of the gist of the invention can be included in the 
invention. 

[0024] 

[Implementation examples] The implementation example of the 
invention is explained below but the range of the invention 
is not limited by the implementation examples shown below. 
Implementation example 1 

The vitamin E containing oil is used as the contents. An 
example of the encasing solution is gelatin (alkali gelatin 
(Bloom 165-185) made by Nippy Gelatin Industries) : 100 wt . 
pts., glycerin: 3 0 wt . pts., coloring agent: 1 wt . pts., 
xylitol (soluble crystalline substance, xylitol made by 
Towa Chemical C): 0 (comparison example), 20, 40, 80, 120, 
160, 200, 240 wt. pts., water: 90 wt . pts. of solution are 
used. Air is removed from the aforementioned solution (70 
deg.C), this is filtered, the rotation metal type soft 
capsule filling machine is used. The capsule (OVAL, No. 5) 
encapsulating the contents is molded and solidified. Then, 
the air in the atmosphere is a humidity of 30% and 
temperature of 31 deg. C and the rotation type air transfer 
dryer is used for 5 hours. Next, after it is left for 3 
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hours in the air having a humidity of 80% and temperature 
of 2 8 deg. C, then, the air in the atmosphere is a humidity 
of 30% and temperature of 31 deg. C and the rotation type 
air transfer dryer is used for 12 hours. Finally, the film 
moisture is about 10%. The product evaluation is performed 
for the 8 types of samples that are obtained (soft capsule 
state) , the results are shown in Table 1 below. 

[0025] 

[Table 1] 

Column 1: Xylitol addition amount 
Column 2 : Suitable process 

Column 3 : Whiteness on the surface due to the precipitate 
Column 4 : sweetness tasted instantaneously 
Column 5: mutual adhesion 
Column 6: total evaluation 
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[0026] In Table 1, a suitable process is used for the 
evaluation according to the type of product. The whiteness 
on the surface is evaluated by the naked eye. The sweet 
taste is evaluated. The mutual adhesion is a temperature 
of 4 0 deg. C, humidity of 75% maintained for 14 days. From 
the result, the goodness is marked in this order O, O, 
triangle, x. The sample containing xylitol of good external 
appearance of weight ratio of 80 - 160 wt . pts., the fine 
white xylitol crystals are discharged out uniformly to the 
external surface. When swallowing, the cooling sensation 
from the xylitol can be sensed instantaneously. Also, 
mutual adhesion was not observed during storing. 
Furthermore, since the xylitol in the film can provide 
softness to the film, it can be swallowed easily. 
[0027] Furthermore, A of figure 1 is the diagram showing 
the cross section of the typical model of the sample 
produced. 1 is the soft capsule wrapper, 3 is the vitamin E 
containing oil (contents) , 5 is the precipitate discharged 
xylitol . 

[0028]. Implementation example 2 

The top surface of the commercial cholera tablet is sprayed 
coated uniformly and a film is formed and solidified using 
the hot solution used in Implementation example 1 in the 
processing atmosphere used in implementation example 1, 
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this is dried. The product evaluation test is performed for 
the 8 different samples (film state), the result of these, 
the suitable process, the whiteness on the surface, the 
sweetness, the mutual adhesion show good results. The film 
is separated into 2 layers. 

[0029] Furthermore, B in figure 1 is the diagram showing 
the cross section of the typical model of the sample that 
is produced in Implementation example 2 . 7 is the film 
wrapper, 9 is the cholera tablet (contents) , 11 is the 
discharged xylitol precipitate. 

[0030] Implementation example 3 

The air is used as the contents. An example of the encasing 
solution is gelatin (alkali gelatin (Bloom 165-185) made by 
Nippy Gelatin Industries): 100 wt . pts., glycerin : 30 wt. 
pts., natural sweetener: 5 wt . pts., caramel color: 1 wt . 
pts., natural caffeine (crystallized water soluble 
substance, tea made by Kosei Pharmacy Co.) : 0 (comparison 
example), 5, 10, 50, 100 wt . pts., water: 90 wt . pts. of 
solution are used. Then, the processing atmosphere used in 
Implementation example 1 is used, the soft capsule (ROUND, 
No. 3) is molded according to the process used in 
implementation example 1, solidified and dried. The product 
evaluation is performed for the 5 types of samples that are 
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obtained (soft capsule state) , the results are shown in 
Table 2 below. 

IS 

[0031] 
[Table 2] 

Column 1: Caffeine addition amount 
Column 2 : suitable process 

Column 3 : The whiteness at the surface due to the 
precipitate 

Column 4 : mutual adhesion 
Column 5: total evaluation 
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[0032] In Table 2, the suitable process, the whiteness on 
the surface, the bitterness, the mutual adhesion are 
evaluated with the method similar to Table 1. ' Furthermore, 
[..] means all the dissolved solution cannot be prepared, 
it shows stopping in the middle. The sample of good 
external appearance containing caffeine of weight ratio of 
5-10 wt. pts., the fine white caffeine crystals are 
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discharged out uniformly to the external surface. When 
swallowing, the bitter taste of the caffeine can be tasted 
instantaneously. Also, mutual adhesion was not observed 
during storing. Furthermore, this sample is chewy like 
chewing gum so can be taken like "chewing gum" . 

[0033] Furthermore, C of figure 1 is the diagram showing 
the cross section of the typical model of the sample 
produced in Implementation example 3. 13 is the soft 
capsule wrapper, 15 is the air (contents) , 17 is the 
precipitate discharged caffeine. 

[0034] Implementation example 4 

Solid chocolate is used as the contents. An example of the 
encasing solution is gelatin (alkali gelatin (Bloom 165- 
185) made by Nippy Gelatin Industries) : 100 wt . pts., 
pectin (made by San Co., HM) : 2 wt . pts., erythritol 
(crystallized water soluble substance made by Japan 
Research Chemicals): 0 (comparison example), 50, 100, 150, 
200 wt . pts., water: 90 wt . pts. of solution are used. 
Then, the processing atmosphere used in Implementation 
example 1 is used, the chocolate is immersed, the lift off 
film is molded, solidified and dried. 

[0035] The suitable process, the whiteness on the surface, 
the sweetness, the mutual adhesion are evaluated for the 5 
samples (film state) that were obtained, the film is 
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divided into 2 layers. This film does not dissolve under 
high temperature in the summer, the chocolate is not 
released. 

[0036] Furthermore, D .of figure 1 is the diagram showing 
the cross section of the typical model of the sample 
produced in Implementation example 4. 19 is the film 
wrapper, 21 is the chocolate (contents) , 23 is the 
precipitate discharging the erythritol. 

[0037] Implementation example 5 

Bath salts are used as the contents. An example of the 
encasing solution is gelatin (alkali gelatin (Bloom 165- 
185) made by Nippy gelatin Industries): 100 wt . pts., 
glycerin : 30 wt. pts., maltose (crystallized water soluble 
substance made by Japan Food Product Industries) : 50 wt . 
pts., water: 90 wt . pts. are used. The processing 
atmosphere used in Implementation example 1 is used, the 
soft capsule (ROUND, no. 160) is molded, solidified and 
dried according to the process used in Implementation 
example 1 . 

[0038] The result obtained from performing the product 
evaluation test for the sample that is obtained (soft 
capsule state) , the mutual adhesion during storage and 
blocking are not observed as compared to the conventional 
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methods. The contents are released when broken up directly 
in the hot water for bath. 

[0039] Furthermore, E of figure 1 is the diagram showing 
the cross section of the typical model of the sample 
produced in Implementation example 5. 25 is the soft 
capsule wrapper, 27 is the bath salt (contents) , 29 is the 
precipitate discharging the maltose. 

[0040] Implementation example 6 

Aloe powder of strong bitter taste is used as the contents. 
An example of the encasing solution is gelatin (alkali 
gelatin (Bloom 165-185) made by Nippy Gelatin Industries) : 
100 wt. pts., emulsion agent : 1 wt . pts., fructose 
(crystallized water soluble substance made by Kato Chemical 
Co): 20 wt. pts., water: 150 wt . pts. are used. The 
aforementioned solution (70 deg. C) is vacuum packed, the 
viscosity is adjusted, then, stainless steel pin is 
immersed into this solution, it is lift up while rotating 
and molded, solidified. Directly after this, the moisture 
on the film is dried to about 12% under the atmospheric air 
at 25 deg. C and 30% humidity. The wrapper in the container 
form is made. Then, aloe powder is introduced inside and 
sealed. 

[0041] The result obtained from performing the product 
evaluation test for the sample that is obtained (hard 
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capsule state) , the mutual adhesion during storage and 
blocking are not observed as compared the conventional 
method, and it can be swallowed easily. Also, the layer of 
capsule is separated into two layers. 

/6 

[0042] Furthermore, F of figure 1 is the diagram showing 
the cross section of the typical model of the sample 
produced in Implementation example 1. 31 is the hard 
capsule wrapper, 33 is the aloe powder (contents) , 35 is 
the precipitate discharging the fructose. 

[0043] 

[Effect of invention] When the encased particle substance 
of the invention is swallowed or eaten, the taste due to 
the dissolving of the precipitate that discharged out into 
the external surface, the taste that accompanied this and 
the cooling sensation can be felt instantaneously. When it 
is in storage, the mutual adhesion and blocking in the 
precipitate of the particle substance can be prevented. 
Also, the precipitate is discharged out uniformly to the 
external surface and the external appearance of the product 
is good. In addition, when a part of the precipitate 
remained in the wrapper,- it can be broken down easily and 
the discharge is soft. 
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[Brief description of the diagrams] 

[Figure 1] This is the diagram showing the cross section of 
the encased particle substance pertaining to the 
implementation example of the invention. 
[Description of the symbols] 
1-31 Wrapper 
3-33 contents 
5 - 35 precipitate 
[Figure 1] 
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